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AB A review with 72 refs. Matrix-assisted laser desorption 

/ionization mass spectrometry (MALDI-MS) is an anal, technique 
for fast and precise mass determination of biol. mols. Intact mol. ions are 
produced by short pulsed laser irradiation of the biomols. which are 
embedded in a matrix consisting of small highly 

absorbing organic mols. Mass anal, is carried out in a linear or reflector 

time-of-f light mass spectrometer. The accessible mass range is 500 000 

Da, a mass accuracy of up to 0.01 % can be reached, the sample amts. 

required are 1 pmol or less. Proteins, glycoproteins, oligonucleotides 

and oligosaccharides can be analyzed. 
ST MALDI protein glycoproteins oligonucleotides oligosaccharides 

review; mass spectrometry MALDI matrix biomol review 
IT Glycoproteins, properties 

Oligosaccharides 

Proteins, properties 

RL: ANT (Analyte) ; PRP (Properties); ANST (Analytical study) 

(a review of matrix-assisted laser desorption 

-ionization (MALDI) mass spectrometry of biol. mols.) 
IT Molecules 

(biochem. , a review of matrix-assisted laser 

desorption-ionization (MALDI) mass spectrometry of 

biol . mols . ) 
IT Nucleotides, properties 

RL: ANT (Analyte); PRP (Properties); ANST (Analytical study) 

(oligo-, a review of matrix-assisted laser desorption 

-ionization (MALDI) mass spectrometry of biol. mols.) 
IT Mass spectrometry 

( phot odesorption/photoionizat ion, laser-induced, matrix 

assisted; a review of matrix-assisted laser 

desorption-ionization (MALDI) mass spectrometry of 
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AB Matrix-assisted laser desorption ionization mass 

spectrometry (MALDI-MS) is a new, most promising method for the 

anal, of oligomers and polymers with respect to molar mass and chemical 

composition By embedding macromols. in a suitable matrix 

and irradiating the sample with laser pulses, intact mol . ions are 

produced, which are analyzed in a time-of-f light mass spectrometer. A 

major advantage of MALDI-MS over other MS techniques is the 

significant reduction of fragmentation and the extended mass range. The talk 

will discuss the application of MALDI-MS in functionality anal. 

of telechelic oligomers and macromonomers . It will demonstrate that in 

addition to molar mass information the functionality type distribution can be 

obtained. In combination with liquid chromatog. MALDI-MS can be 

used as a molar mass and chemical composition sensitive detector. 
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AB Sensitivity in the low-f emiomole range with mass resolution greater than 
20000 is demonstrated for several polypeptides analyzed by a mass 
spectrometer that pairs matrix-assisted laser desorption 
/ionization (MALDI) and Fourier-transform mass spectrometry 
(FTMS) . The compds . investigated were substance P, renin substrate, 
melittin, the B-chain of the bovine insulin, and bovine insulin. Standard 
solns. of the polypeptides were prepared with 30% acetonitrile + water, and 
micropipettes were used to transfer small amts. (1-20 fmol) to a sample 
probe. The samples were embedded in a large excess of 
matrix material (2, 5-dihydroxybenzoic acid) and ionized by a pulse 
from an excimer laser. The FTMS instrument used for these expts. has the 
MALDI source in a sep. chamber outside the magnetic field. Ions 
are extracted from the source and transported by an RF-only quadrupole ion 
guide to an FTMS analyzer cell mounted in the homogeneous region of a 6.5 
T supercond. magnet. The high sensitivity of MALDI-FTMS is due, 
in part, to the high transfer efficiency of the ion guide, even for ions 
with a wide range of kinetic energies. The ion guide is easy to use 
because there are only two adjustments (RF amplitude and DC offset 
voltage), and unlike electrostatic ion transport means, alignment of it 
with the axis of the magnetic field is not critical The mass resolution and 
sensitivity of MALDI-FTMS is compared with that of MALDI 
done with time-of-f light , magnetic sector, and quadrupole ion-trap mass 
spectrometers. 

ST protein detection laser desorption mass spectrometry; Fourier 

transform mass spectrometer protein detection 
IT Ion sources 

Spectrometers 

(detection limits for matrix-assisted laser 
desorption of polypeptides with an external ion source 
Fourier-transform mass spectrometer) 
IT Proteins, analysis 

RL: ANT (Analyte) ; ANST (Analytical study) 

(detection limits for matrix-assisted laser 
desorption of polypeptides with an external ion source 
Fourier-transform mass spectrometer) 
IT 9004-10-8, Insulin, analysis 
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(B-chain; detection limits for matrix-assisted laser 
desorption of polypeptides with an external ion source 
Fourier-transform mass spectrometer) 
IT 11002-13-4, Renin substrate 20449-79-0, Melittin 33507-63-0, Substance 
P 

RL: ANT (Analyte); ANST (Analytical study) 

(detection limits for matrix-assisted laser 
desorption of polypeptides with an external ion source 
Fourier-transform mass spectrometer) 
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probe. The samples were embedded in a large excess of 
matrix material (2, 5-dihydroxybenzoic acid) and ionized by a pulse 
from an excimer laser.. The FTMS instrument used for these expts. has the 
MALDI source in a sep. chamber outside the magnetic field. Ions 
are extracted from the source and transported by an RF-only quadrupole ion 
guide to an FTMS analyzer cell mounted in the homogeneous region of a 6.5 
T supercond. magnet. The high sensitivity of MALDI -FTMS is due, 
in part, to the high transfer efficiency of the ion guide, even for ions 
with a wide range of kinetic energies. The ion guide is easy to use 
because there are only two adjustments (RF amplitude and DC offset 
voltage), and unlike electrostatic ion transport means, alignment of it 
with the axis of the magnetic field is not critical The mass resolution and 
sensitivity of MALDI-FTMS is compared with that of MALDI 
done with time-of-f light , magnetic sector, and quadrupole ion-trap mass 
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AB The specific cleavage of N-Ca bonds on the peptide 

backbone to form the so-called 1 c 1 and f z +2 1 products, which can be used 

for the rapid determination of protein amino-acid sequences, has been examined 

to 

clarify the mechanism (s) that occur during hydrogen abstraction induced by 
bombardment with 337-nm laser photons in matrix-assisted laser 
desorption/ionization (MALDI) method. Intramol. 

hydrogen abstraction, which results from the hydrogen (s) on the Cot 
or Cp carbon, did not occur with a deuterium-labeled dodecapeptide . 
To confirm a proposition that intermol . hydrogen abstraction occurs 
between the peptide and the MALDI matrix, a deuterium 
dodecapeptide embedded in a deuterium 2, 5-dihydroxybenzoic acid 
matrix at a molar ratio of 1:7000 was analyzed. The resulting 
deuterium c product ions suggested that c ions form via intermol. hydrogen 
abstraction, although the results obtained did not deny any other 
possibilities such as intramol. transfer of labile hydrogen. A mechanism 
for the N-Ca bond cleavage has been proposed that the 
formation of hypervalent radical species and subsequent prompt bond 
cleavages occur. The proposed mechanism successfully rationalizes 
the formation of both the z +2 and the c product ions. 
ST bond cleavage peptide MALDI deuterium exchange mol 

structure detn 
IT Laser ionization mass spectrometry 

(photodesorption, matrix-assisted; study of N-Ca bond 
cleavage of the peptide backbone via hydrogen abstraction using 
MALDI and deuterium exchange techniques) 
IT Laser desorption mass spectrometry 

(photoionization, matrix-assisted; study of N-Ca bond 
cleavage of the peptide backbone via hydrogen abstraction using 
MALDI and deuterium exchange techniques) 
IT Bond cleavage 

Exchange reaction 

Molecular structure determination methods 

(study of N-Ca bond cleavage of the peptide backbone 

via hydrogen abstraction using MALDI and deuterium exchange 

techniques) 
IT Peptides, properties 
RL: PRP (Properties) 

(study of N-Ca bond cleavage of the peptide backbone 

via hydrogen abstraction using MALDI and deuterium exchange 

techniques) 
IT 404956-26-9 404956-28-1 
RL: PRP (Properties) 

(study of N-Ca bond cleavage of the peptide backbone. 

via hydrogen abstraction using MALDI and deuterium exchange 

techniques ) 
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To confirm a proposition that intermol. hydrogen abstraction occurs 
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dodecapeptide embedded in a deuterium 2, 5-dihydroxybenzoic acid 
matrix at a molar ratio of 1:7000 was analyzed. The resulting 
deuterium c product ions suggested that c ions form via intermol. hydrogen 
abstraction, although the results obtained did not deny any other 
possibilities such as intramol. transfer of labile hydrogen. A mechanism 
for the N-Ca bond cleavage has been proposed that the 
formation of hypervalent radical species and subsequent prompt bond 
cleavages occur. The proposed mechanism successfully rationalizes 
the formation of both the z +2 and the c product ions. 
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AB Matrix-assisted laser desorption with concomitant 

ionization (MALDI) in conjunction with time-of-f light mass 
spectrometry (TOF-MS) has been used to analyze underivatized random-base 
single-stranded DNA (ssDNA) oligomers ranging from 10 to 89 nucleotides in 
length by embedding them in a solid matrix of 

3-hydroxypicolinic acid. At 355-nm desorption wavelength, mass 
spectra of pos . and neg. ions measured by reflecting and linear 
time-of-f light mass spectrometers are compared. Results from the linear 
system show the ionization yield is approx. equal for each polarity. 
Metastable ion decay is significant for the larger ssDNA oligomer ions, 
which results in a decrease in signal intensity and the broadening of mass 
peaks. To obtain an acceptable signal-to-noise ratio on a reflecting TOF 
system, a higher laser irradiance is needed, which consequently causes 
further degradation of mass resolution With the apparent advantages of better 
sensitivity and mass resolution, it is concluded that a linear TOF system is 
better suited for the mass spectrometric anal, of ss DNA oligomers larger 
than about a 25-mer. The current system permits • one-base resolution up to 
about a 40-mer. Mass accuracy for a 20-mer or smaller is within 
±0.05%. Comparison of mass spectra from 5-ns and 35-ps pulse widths at 
the same energy d. shows no significant differences. Mechanisms for 
oligonucleotide ion production in these expts. are discussed. 
ST DNA mass spectrometry laser desorption; time of flight mass 

spectrometry DNA; hydroxypicolinate matrix DNA mass spectrometry 
IT Mass spectra 

(of underivatized single-stranded DNA oligomers) 
IT Deoxyribonucleic acids 

RL: ANST (Analytical study) 

(single-stranded, time-of-f light mass spectrometry of underivatized, by 
matrix-assisted laser desorption) 
IT Mass spectrometry 

(photodesorption, laser-induced, matrix-assisted,- of 
underivatized single-stranded DNA oligomers) 
IT Mass spectrometry * 

(time-of-f light, of underivatized single-stranded DNA oligomers) 
IT 874-24-8, 3-Hydroxypicolinic acid 
RL: ANST (Analytical study) 

(in time-of-f light mass spectrometry of underivatized single-stranded 
DNA oligomers) v 
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AB Matrix-assisted laser desorption with concomitant 

ionization (MALDI) in conjunction with time-of-f light mass 
spectrometry (TOF-MS) has been used to analyze underivatized random^base 
single-stranded DNA (ssDNA) oligomers ranging from 10 to 89 nucleotides in 
length by embedding them in a solid matrix of 

3-hydroxypicolinic acid. At 355-nm desorption wavelength, mass 
spectra of pos . and neg. ions measured by reflecting and linear 
time-of-f light mass spectrometers are compared. Results from the linear 
system, show the ionization yield is approx. equal for each polarity. 
Metastable ion decay is significant for the larger ssDNA oligomer ions, 
which results in a decrease in signal intensity and the broadening of mass 
peaks. To obtain an acceptable signal-to-noise ratio on a reflecting TOF 
system, a higher laser irradiance is needed, which consequently causes 
further degradation of mass resolution With the apparent advantages of better 
sensitivity and mass resolution, it is concluded that a linear TOF system is 
better suited for the mass spectrometric anal, of ssDNA oligomers larger 
than about a 25-mer. The current system permits one-base resolution up to 
about a 40-mer. Mass accuracy for a 20-mer or smaller is. within 
±0.05%. Comparison of mass spectra from 5-ns and 35-ps pulse widths at 
the same energy d. shows no significant differences. Mechanisms for 
oligonucleotide ion production in these expts. are discussed. 
ST DNA mass spectrometry laser desorption; time of flight mass 

spectrometry DNA; hydroxypicolinate matrix DNA mass spectrometry 
IT Mass spectra 

(of underivatized single-stranded DNA oligomers) 
IT Deoxyribonucleic acids 

RL: ANST (Analytical study) 

(single-stranded, time-of-f light mass spectrometry of underivatized, by 
matrix-assisted laser desorption) 
IT Mass spectrometry 

(photodesorption, laser-induced, matrix-assisted, of 
underivatized single-stranded DNA oligomers) 
IT Mass spectrometry 

(time-of-f light , of underivatized single-stranded DNA oligomers) 
IT 874-24-8, 3-Hydroxypicolinic acid 
RL: ANST (Analytical study). 

(in time-of-f light mass spectrometry of underivatized single-stranded 
DNA oligomers) 
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AB Matrix-assisted laser desorption ionization mass 

. spectrometry (MALDI-MS) is a new, most promising method for the 
anal, of oligomers and polymers with respect to molar mass and chemical 
composition By embedding macromols. in a suitable matrix 
and irradiating the sample with laser pulses, intact mol. ions are 
produced, which are analyzed in a time-of -flight mass spectrometer. A 
major advantage of MALDI-MS over other MS techniques is the 

significant reduction of fragmentation and the extended mass range. The talk 

will discuss the application of MALDI-MS. in functionality anal. 

of telechelic oligomers and macromonomers . It will demonstrate that in 

addition to molar mass information the functionality type distribution can be 

obtained. In combination with liquid chromatog. MALDI-MS can be 

used as a molar mass and chemical composition sensitive detector. 



